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CONSTITUTION: A process chamber(IOO) has a shape of 
rectangular parallelepiped. A transfer unit(700) is used for 
transferring a wafer(50) of a loader portion(200) to a vapor 
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wafer cassettes for loading wafers(50). The vapor phase deposition unit(300) is formed with a loading plate(350), an 
airtight container(31 0), and a hydrofluoric acid tank. The scanning unit(400) is installed between the vapor phase 
deposition unit(300) and the unloader portion(600). 
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5. 1 

£ 18- -& ^ <y^Hl°J SlM^ iL-Sl-^ 5L^^1» a>a1£. 

S. 3-8- 4-S- -fr^-i: SL^l^ 

E4fe£ 34] 5L*lt> i?fl^ -B-^^ A-A 

£. 5^ ^o)] ii#-§- 

51 68- 51 541 5^1^ ^#^1 ^>a-Efl£. 

£ 78: 51 63] B-^-^-fr ^-cfl£AltV 

5! 88- <a^Al^o] a> £ ^) ^floliE)^ 5.^^17]- SIM^)* i?Jl^- nfl ^tg-ig 3] ojcfl«. 51 a] 7fl 

^51. 

51 9^r ^AHjol ^o}^$) SL<*^4 i^^l7> *flolBl« i?Jir nfl ^?fl #ifj °} cf^ ofl^. £A ] & 

«}-nJo| ASj-^ 71 # «2 n ^«>^ # 2fl7l # 
-g}-^ BV^^l ^O)jt)o| _0_<*-f-;g ^ i^»^^<Hl ^ iiCf B>i^)) 44) O] ^ o| g^ofl 

**|-« AS** ^-S-^-S. ^7B^(Scanning)SH *M*I .o_oj.g.*|.g. ^tb -SL^l-*] ^«( Sample)* 

£^*Hr n°]v]ei\ £<as3 S.Q#*\ ^ i^«o v ^4l 51 °14. 

a|e #<H «t£.^) c1«M^(Device)7r ^SJ-sJ^aI h>S^1 *fl2i5K] afla^^l ^3 <H*lfe °^7>*1 

5.^*^8- S.H<* **rs|<H ■JlrSisfl =1»H^ ^ =r#4l xjcfl*!- ojt£-§. v\^sl <&A. 



«H «fl°l5) i^Sj 5L <£51*)1 C^o]^ *fl;£o|) "ll-f #-2-tr *3-2-3. cJl^SlJl oj, 

°1» ^^*>7] ^jsfl ^sfloflfe zj- aV£^) ^lsefo] * zj. AHoflAi ^ «flols) S aJ^$ cf-g-, ol a}^ *J] o] 

s)^ ^?11^*H *B°1*I 5.3^ i9j#^ £*|* ^.°J#^ i^el-ji, on- ^^1-^-^-g-^ (Atomic 

absorption spectroscopy), -fi-JE-^^^^-^dCP-mass spectroscopy) ^-2] §4j^om ^«>a> x-^ & 
^ (Total X-ray fluorescent analyzer)^ ^-8- ^^^.E. ^t}3L Slcf. 
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^ -S- 0 !!-^ i^^: 3*f) °] S^(Coatimg)Sl-ul Si^- Oxide )^ ^ *fl7l*flo> o]^ 7 ] 

^sfl^l (Vapor phase decomposition apparatus)^ £l«fl -T-^lfe «h °1« "2*1 4-0-4 

^2fl ^^o] sg s) ^. (Chamber)^, ^»H^<Hl *fl°l *l7 r 5. ^(Loading S.^ #efl °lH( 

Loading plate)^-, SlM^l X'S-g- S^sVaL -tfSj-el-g- ^-sflAl^l 3tr l-^-(HF;hydrofluoric acidM #7**} -§- 

713.^^5)^,^013171-^^^01011 S.^l-5llo)B°11 ol^=l^, °] "S^M** ?^%»] ^ £• 

^ *H -g-^HiAi 7.>oj^^ ^7H) oqgfl ^oisj s^^- s^sfji si<a ^S^o] 2.^ l-8ll£l£S. ^4. 

^l^, -fM(User)fe ^^»HH ^]-H cf-g-, ^oIje) 4)dfl ^ ? fl^ -g.ojj£ ^olselJl, -B-^7> aj^ nfl-fr 

°i(Manual)S SlM^I ifS* i7fl^-g-^ °.sL i7fl^sH SlMs) M^l J2.«£-*|-g- -2.^1"^ 5.^^^. 

351M-, ©lSl-^ #Sfl «])ol5) S^^l -S.^*^ i^*^^ -Pr^Sl ^f£^ ^^l Hl-af ^ SL*}7\ Dfl-°- 37] nfl^-ofl ZL 
^■^31 AlSl^o] ufl-O- o^j-cffe &*\}%o] o^o.^ a i?|o)^7l- ^l^ ^#4^ ^EfloflA^ i?l)^Sl7l nfl-g.<Hl $)2?-o] 

$L<*Qo] ^9j # ^ ^fi i9jAl7l7fl S\o] <^o}^ g_i£°) J^^o) o)^^ ^t}2L, ^S\^o] ^o]^]^ 

&X]$o] ^Ag^cl-. 

SE#, flM*|sj A>ol^(Si ze )7l- ^7>^-o)l nj-H)- olsj D fl^<g ^ 7fl ^ ^ o. s - ^o)^ ^oj^ofl 

^*\, £ ^-^1^* ^« ^J^S.^, ^ ^21 s-al^. ^eflsl Alsl^ ^ *fl^ ^1« «fl^Sr7l 

^1«)1 ^r£^l no}^^ s^-fr ^-S- i7l|^SH ^l°lsl S^ofl ^-^r^ JL^-^^- i^Sl-fe *h£*fl ^flol^Sl 

^ ^«s>7i ^t!- ^ ^ *s.^l slMslsi ^."S*^ s^^lfe ^•^l^^s si-^al- Ub|]sM 

y\ 3.*$ ^ 'd^slS.-s. S.cl^.(Loader part)^ <as.cl^-(Unloader part)7> ^-Hl^ ^-^%^s^ t vflofl ^ 

ol ^71)^ -H-y^- ^olsjsl ^fsfo] $11 o]v\°) i9j#^^- ^S>fe ^7B^-g-o-!jol 71 ^sl^ ^711^-g-^ n>«( 

Bottle)^, ^711^-g-oJj^- -g-^*H ^7fl^-g-«noi ^ojjj) S ^o)l ^j#sli£^- i#(Nozzle)2r, ii« ^-"asl-ol ii 
#°1 $1M 51 ©l-i-SlH^- Sl-fe i?fl^ °J-^r ifl-fl-ofl ojcf, 

«4°1-7K -?) ^^^tHoflfe $«ol5)i. ?iiAl7lfe sel-ol-pr^CDry unitM J£x}%°] 

atb, 3 'S-f-oil ^7fl^ #(Arm)°fl ^'ysl^ ±^ Ml^^- ^ tfoj^M- ^^£li, ^ ^oflfe 

oil ^711 °1 °J#£l£^- i,#^^o) ^ si ol , ^ofl fe ^71)^^.0^^ ^o. «^. o] ^si^s. ^^ol ^ 

^^S^l HV#^o->cl-. 

a, ^1 i7flS oJ-o)l^ ojoljg. o) ^A] 7] ^ol^^ol ^-^ol ul-#3l*l-Cl-. 

^-^^ ^*V7l ^Itb ^rS.^1 Sll^lslsl i<g#^ i^w^^-S- ^Jol^^l a^ofl =aiD3 AVsj.^ ^.av 
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xy&SLS. i7l|>jj*rfe ii« ^Hlsl-Jl, ii# ^<H1 *Wst|6(| iL«gi-^-g- ^4fe ^IN-g-^-g- *<y 

3] 4, i"7fl^-g-°-«o) ic^oflAi ol^-slfe ^l-g- »£4*r , S'H *))olB] a £-g- i^SH $J|ol^^ a^oflAi i<S#^ ^gfi- 

s3*rfe a^^Tii* i«-fl-ofl 5a 4. 

v+of7K 4 i-7fl^-§-^£- i^(H 2 0) : 4^r(H 2 0 2 ) : *4KHF)<>1 95% : 4% : 1%4 i-fl* hHJ-3*t4. 

°l*h #a«H ^4 U^HS! «M*I4 ^.<g#^ 3.3#4(900)«- ^*H3 ©.s ti^tre 4*4 
24. 

£ 1 $ £ 2°fi 44 £4, £■ tf'S «a-a^Htl *M44 S-OJf-^ i3#*l(900)fe Slaflal.2.3. J±o> 

^ ^SiH(lOO). °l*-frVi(700). SC|^.(200), ^^-SrSfl-H-biOOO), i?f|^ -R-^(400), H.4 0 ] -8-^(500), <?lS.C^ 
(600) ^ .2/3#3 ifl#*l(900)» 0.5. ^Hs)-^ #° 0 v *lM-fr^( D l£ A l ^€4. 



4 "I. ol^-B-^(700), SC)^.(200), yW&m^WOO), ±9lH -frbJ(400), =^01^(500) ?? &3.i3*(600)fe 
^3^4(100) 4°)1 -g*]4fe 4, 01^0.-^(700)^ >S14 ( Center )S. f^JL, 3-4-¥-(200)4 ^S.c]-^(600)7> 44 a] 

34 4 *lfe *I444. <^HW 7l^a«-fi-^(300), i?H^ -S-^Uoo) ^alu i=4ol-frbl(500)£- 

£44 3.c1¥-(200)4 £3.4^(600) *W°fl ^434, 4?*4*Wlte ol^-frbi (700)4 34^(200) ^ Si 3-4 
-¥-(600)71- oi^.fe av^si *i^4HM| 4^344. 



jicf T«-iS(|3j o.s. ^s^, ^g^4U00)fe W-°-3 St£*0 *I444 i^^o] #3H1 

4 ^ «H, °H, *3 34U00)4 4^¥- °j-s|,g. *3«4U00) 4¥- #S!:!£4 #43-2.3. S-g- feTfl 

-S^°l 4?M*r4, 4te ^8^14(100) 4^4 i2.o|4 ?7l7>^fltH(ioo) 4-¥-3 -B-«as|fe- 3* «^l*>7l 

44. 

°]*-fr^(700)^ 4!^ 2)^ol 7V^^ 3£ # <g#o.3, SMM gigg ^ ^oj, a] 34. f^o] s)^ ^ 
-¥-(200)4 <>iSDl¥-(600) =LZ\JL ZL *}<>] ofl -a^Slfe 7l^-§-sfl-B-y(300), -B-\5l(4O0) ^ S-Bj-ol -S-^(500)ol 

Ht^^Efls. ^^lslSJ* «JI Si^4 -fflEjofl «h ¥-(200)^1 ^o]ji)(50)l- ^4 ^l^^l i4bj. 

7)^sfl^-y(300), ^7B^ -3- WOO), ^40)^(500) ^ °iSci ¥-(600)5. ^ °]&*]?\^ 

e^-, sc-i-¥-(2oo) ^ ^^.^¥-(600)^ -g-^^tH(ioo)^ <&-¥ ^ 4^ -2.«S1-^ 3-$ 

Ala)- 4 n>^l°l-ol slfe ¥-&-°-S. cf^r4 *l)ol^(50)7f oVsj-si^s. ^ols) ?H)E( Wafer C assette)7]- 4^ 

7)^«-afl-fr^(300)* Sci-¥-(200)«flA) s.^^ ^ol^( 50 )7> ^fl«a ^ 5i£# ^-¥-(200)4 e3 

« ¥-g-°1] ^^l^l' 3 !, ^ol^(50)7> <J>3-£lfe S.^#ei]o]B(350)i2r, -tl^^^S. 7fl^]7> 7>^^- ^^-§-71(310) ^ ^ 
Bj|-g-7l(310)ofl 7>1^ ^^-S>fe *<4l-qH(Tank nl£Al)s ^-aJ^ji, *f|ols)( 5 o) 2^<Hl 

«<L>21 ^7l» ol-g-^V^ ^«fl^l7lfe 

ol«fl. 7)>y-g-8fl-B-y(300)^- #2fl s]*H ^floisioii -g-sfl^l 7|^-$«fl^^# 

■8-*«- ^^-S., l-t>Sl -8:511- ^^--¥-£1 ^<^^<H ^2fl^LCf B^-HTfl §a>o1 ^EjTfl fl-o.a^ *flol^(50)ofl 

3 o] *aVS) ^ 7 H1 fil«|| ml- 2 7)1 -S-«fl5l5L^- -H-yolc), o) 7 )c])x\, £:5L^3\- ^Bj|-g-7l (310)ofl 

3M5|(50)7l- ^Hl^ °V^-a1^> ^ 4|ol^(50) ^ ^^o)l 44 -B-^7> £^7>^fl-* Molt*. 

Hl^h ^-71)^ -8-^(400)^ 7l^«fl-8-bi(300)4 O13.CW600) 4«H ^^lsl 11 !, fllol3t)(50)7>5.'3-¥-(200)oll^ 
S.^4o1 71^-^-^-^-^(300)* Tj^-tl- 4-S- ^7)1^ -8-^(400)0.3. ol^sj^, ol o]&& ^ o) jb| ( 50 ) 4 s.^ ±?B^ 
-8-«((E 64 80)* ol-g-S^ i-7fl^^3.4 ^olsl(50) S^oflAi iL°ll-^ ^g#* i^^Vfe ^4. 
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^sflaj ^^s>^, 5E. 3 3 E 4«fl £<>| ^(400)^- 3711 *1M=| °l(Align)7l (480), i 

AH #(450), £# ^eflo] (Nozzle tray.430), 3 (Sampling cup) ^Bllol(470), £# «|-&(490), ^fl^-g^ 

»l-&(440) g £#(410)3. ^€<4 



olnH, SlMs] <ge)-<?l7l(480)fe 5.^#5))°)B(482) ^ 3. I 3#2lMH(482)2r ^-g-SEKMotor d1S.a]) zielJl 

«gefoi^c( Align hand,485)5. ^^H, $lMs)(50)7> 7l^§-5)l-a-^(300)# ^-frQ 3 3.^#iHH B(482)°l] 3.^ 
«^e)-°l^S.(485)* ol-g-SH ^o]^(50)7>S.'3#iHlolE(4 8 2)Sl 4e)o| ^aj-SlS^- ^^Sffe <3^-g: 

Sf-JL, £ 9lM3)(50) 5.^^ ^5-llS 0 l A l^=l^ S.^#^l°lB(482)<Hl <£^Q *H^1 51(50)1- ^^<H] ^ ±^ 

^£3 S\xdA]-7)$= W. 



£th i"7fl^ tf(450)£ ^-s> 33 3#<>1 - -1 >*W 3.% <& *§#S>-3-, i?fl^ #(450)* 33*1 

S]^l^(455)-8- £#aM, i -7fl «7§ -§-<!»( 80) * -§-^*H ^ O l2l(50) a^* i7ll^ § ^ &£-§i- Sl-fe £#(410)-g: 
^^^S tfoi ^ 7l^ ^^-a). ^|oljij «^efo] 7 i( 480 )ofl *1Mb1(50) ^fl^Srfe ^4. °1 

«fl, #(450)21 OT<*flfe £#(410)°! -y-^sl^s- £#y-#^-(451)7> ^^S)fe Hf, o) £#£#-^(451) 

^l^^°il 0^(E 6^1 452)<>1 ^HH, 0^(452)-& iffl^ #(450)<>1 £^(410)* -^aI*] nfl ^ 

#(410)°] >a^£l£^- sffe ^ £#(410)°1 ^71)^ #(450)°1H x}°m<L3. o]^s]^ *l*l*).fe ^-g. 



nslJL, £ 6«H1 E*l€ ^-o), i- 7 fl^ #(450)2} ifl-¥- ##<Hlfe £#(410)°1 ^7fl^ #(450 HI ##5l55l# nfl, 
£#(410)-g- *«H ^?fl ^ -§-*>( 80 )<>1 ^# S3 »B#sl7fl * r fe ^ 3 §-B-S.(454)7> fl-fl^-Si. #(450)2} ic## 

#-^-(451) ^S-oflfe £#(410)°1 i7fl^ #(450)2) £### ^(45lHl nfl, £#(410)* °j2l3. <>1 

!M7lfe £#°llH i <a-(E 6 ^ £721 B)°l ^^€^f. <^7H-H tt°ltT^(B)f E. 7<H1 S.A]t!- h>21- ^-o] ^§(4 
10H ^#^-^^-(451)0)1 ^<y€ "I, £#(410)21 9J 'g^xfl^ i.^-g-^iS.(Stock,456)4, £#^-e1^( 

456)# *m^±3. ^o]^ oj^s. ^-7l<y-o] ^^-Slfe oJH^- S (453)j4 ( i^#^-el ^s.(456)°1 £#(410)-g- 
* -£21*13. SlH^- *>fe ^ ^ = ^ (Spring.458) ^^cf. ojnfl, «a-(450)2] ^^(Pumping) 

-B-S.(454)2l- ofl<^(Air)2 r s.(453)^ ^ -fi-^7l- ^^H-B-^^- Ajejaj o.s ^<H^ ^ Sife 5§ = (Pump «l£ 

*1) ^ <a-^7l(nl£Al)s. 9i^^o] tiV^^^cf. 



£# Eg)|ol( 4 30)^ i-7B^ <a-(450)2] <y#ofl ^^lsH, Sl^ol 7V^sV£^- oJ^-ofl 3l^^(432)ol W€ € 
3&^Aj-o. s . i ^^-(439)21 Aj-^ofl^ eb)]o1(430)21 rel-21- cf^2] ii#(410)ol ^slS.s. v#^z|-l-(H 

ole,437)ol ^AjslJi i ^.^o] ^1^^<H1 of el- #£.3. 2)^*1-^ i?l|^ "^(450)01 ^olsl(50)» ^ *>7l ^ =±i 
-7B^ <y-(450)o)l £#(410)* ^l^SV^ olnfl, S5)lol(430)2l #<y-ofl^. <fto] Jtj(50)» 

n Af-g-slfe i-7j] ^-§-^(80)«l ^^-sl^- i?ll^-§-^ H>l-(440)ol T^lsM, °] i?B^-g-^ wfl-(440)€- £# 
(430)21 S|?l^(432) vfl«-o)l ^Aj^l + 9 ^£.*J> ^-B-S.(435)2l- 9i^£)<H ©1 i?l)^-g-^ ^-g-f}-iS.(435)l- *«ll ^ 
7B^-§-^!(80)* ^^4. °f7lofl^, i?B^-g-e« (80)^8- ^<>l3*l(50) S^2l £9J#^* Jit} ^ ^*r^^ -§- 
^^^(H 2 0) : ^(H 2 0 2 ) : l-^KHF)©! 95% : 4% : l%2l ^ %o] 



^ B5flol(470)fe ^7H^ °J-(450)2l El-^ofl ^*]Sl^ f Sl^ol 7 >^-*l-£^- <£^°\] 3l^l^(473)ol ^ 
€ «*$*2.3. f o] ^^-(477)21 Aj-Tgoflfe ^ S5flol(470)2l ^ef cf^el ^»f^ ^(475)<>1 ^sl 

S-^- ^ #*!-*( 47 1)°1 ^^€^1-. <>M, ^1"^ ^ S5)lol(470)fe Sj^Sfcxl #(450)01 *1M*1( 

50)1- ^7B^ & * 3Hb|(50) &^)*\ Z.Q®SL<»&£ ^J#* ^l^t ^ Si£^- ^(475)* ^l^-effe 
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^B]J1, tf «1"&(490)^ <g#*8 3 BB||ol(470)^ ■¥■*<*! ^^l£)^, €*^|'S-«.S t ^7B\3 #(450W ^o] 

=I(50)4M jt^fc ^^1-^ 3(475H] ^ JtSUlO)* 0]^^ nfl, o] ii#(410)^r 



<^7)oflA^ ^fl^ #(450)£ SHH 1i#$ ic# B3M(430) A J#^ 3 Sefl°l(470) aV» 

(490)* ^-ft-S}#^ ^-8: ^1^*1-7] nfl-g-oi] ^.-g- je 5)] ol(430) 2)- ^ B5)H(470) =L2)JL «V 

-&(490)£- H 3°fl £°1 i?B^ #(450)2] 3 #^(455)-g- 7]<£o.3. ^?fl^ #(450)°] Sj^sj nfl di?ti^ 

#(450)# JS^HV^oll A J=3H(430), -81-^ 3 J=etH(470). ««>*(490)^| <fflEl7> *J*l^o] 
w}#3 W. 



i^#(410)£- ^?B^ #(450)0) *1M 51(50)1- ^?fl^ nfl #(450)2] ^#^-¥(451)°!] #<ys)<H ^ 

n^i #(450)°1 «IM*I(50) a#2] A^t-^J-g: £^ ^ ^ ?B ^^.ojj (80 )^. -g-^A]?]^ ej^-g. ^-cf. 



^•Sfl2j O.JL -g^Sl-S, ii#(410)€- £ 5°fl S-^l^ Hffij. go] HTfl ##^-(412)2}- s.^.«.( 414 ) «V^(416) 
j! oie-olxH, xfl^-oil i?fl^-g-°-n (80) ol ^ -B-^SlS^- *1^S1 #o] S^cf. olnfl ( ^^-(412)^- i?fi 
^ #(450)^1 i,#^°J-¥-(451)o|| tf^fe iil^¥-(451)°]] ^5)2.^ ¥-(451)21 ^JiU} 

i-g" €• ^3*1 *g^U, -g-f"¥-(414)fe 2n#(410)2) ##¥"§- ^ ^?fl^ -§-^(80)ol ^J-slfe ¥-^5- #^-¥-(41 
2) icf MI^AS. ^€4. 



Zie) Jl, Sf#¥-(416)^r ii#(410)2l «l-#¥-g- ^ ^?B^ #(450)°1 ^| c>l 5Jl (50) i?fl^ ^- nfl ii#(410) vfl 

ofl ifl^fl^ ^-7fl^-§-^(80)ol $1]#3K50H ^Tfl *&|i^el^l ®^ -5-^*1 71^ -f £-<L3., 21s.fe ^--1- ¥-(414)21 ifl 
Tj-g- i-7fl^-§-^( 80)^1 0 J#slfe in#^#(419) ##21 tfl^iUi. ^A^lfe #*](415)°] ^^E)H, #efl5Lfe ^# 
<H1 ic:#^(419)^ ^#^(419) ^H* 1-Bl^ ^-#(418)^1 ^^S^f. o}^, ^^^^(419)2] ^» # 

el^- ^-#(418)£- ib?B ^-§-^}(80)ol t#(410)2l *l-#¥-(416)ofl nfl ^7fl^-g-en(80)4 ^#(410)4# 

#* ^7}A]?l^-<L3.y] ii#(410)2l i7B^-8-^(80)<Hl cfl^fi#^-^ol $i$7} 5)£S-sH i?fl^-g-2n(80)<»] ii# 
(410)# Sf#-¥-(416)oll^ ^Tfl #e1^el7.1 ^cf. 



^Jfi, ^^01-^^(500)^- ^^»H(100) vfl2l ^^(400)2f #^¥-(600) A>olofl ^^£l^, ^oj 5)(50)» 

7d^l7lfe H K *B°lsl(50)7l- #aJ-£H ^°lsl(50)l- 7>#sf^ *1 (Heating plate.530)^, *] 

^#EllolE(53o)» aH@}^ o.^. ^nl|Al7lfe ^BB-g-7l(510)S ^=131, i?B^ -B-^(400)* ^-fr?!- 4fl <>1 »1 (50)7> *) 
^#B)]olE(53o)oll S^sq#, ^flol3l(50)l- 'S^Al^l ^ *l^l-eflolE(53o)2l 7}<£t>}o) ^olBl(50)7> =2f 

tVcf. olnfl, S.el-ol o-u}(500)€- fl]olsK50)» ^d#^ 3# X<a §-^#^^5. nfl A>-g-J| o] H>^-al*l- 



°1*K ^-SarH ^- ^ < a^^l<i# #51*fl ^o)sl2l i<§!-^ i^^l(900)# 3Sj-g- ^ ^ #S.sB 

^ol5|2l S^#^ofl cflsfl ^-^1^0.5. ^#Sf# cj-g-af ^-cf. 

#S.^1 ^ *Boi^(50)2l i#^H» ^el-7| <y#2l fl|oi5)( 50 )7> ^i^sl^, -B-^fe 

o) SJMSK50)* 5L^^1(900)2] ^-^^al(lOO) ^ofl sft A] 5. c| ¥-(200)5. ol^tb^. 

-B-^71- *^^iH(100)* 1J3*M?! ^ -S-'S*^ i^^l(900)lr 7>-i-Sl-#, ol^-a-^(700)-8- S.C-]-¥-(200)^ 
^l^lt!- *flol3il(50)« 71^811^.^(300)21 5.^!-eBolB(350)3. ol^^l^al, 7l^--g-sB-R-^(300)€- 5.^1-sl) 0 lm( 
350)<H] o)$-Q *flols|(50)«- ^BflAl^l cf^- ^a]-21 ^7l» ol^-sV^ *fiol^(50) iL#ofl -S-«Ba1 ^c]-. 
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*M*I(50) K^o\) SU€ &*7\ 0)^0.^(700)^ CM 7l^«fl-°-y(300)ol1 



*H°1*1 °i5f^]7)(480)fe <a^^]€^(485)# °l-§-*H o}$.& *JM5](50)3 ^S^l-Tll 33*1*1^. o]<q. 

^-aH i-7fl^ ^(450)^- H«H)o](430) $)*\3. SSlH(430)°ll i#(410)* tf^l* cf-g- 

t# Ee)iol(430)s] #°<H1 -g*l€ ^-711^-8-^ «1-1-(440)<H)>M ^?fl l d-g-^(80)^- ^-^sl-Jl $lMsl(50) 

<>1*#*, *HsK50) ^^.S. Q^W. ^7HH, i7fl^ O j-(450)# iL«(410)-§- ^?ti^-g- 

°J|(80)# ^ ^-7fl^-g-o!j(80)ol ^#^^■¥•(451)^1 #*1 ^°J*Kr %o) Hf#a)*H, 4^ $J| 

ol3l(50)» i-SS^fe^ 9l°)*-\, <2#3 ^-g-Sl^ i?B^ #(450)21 i-g^^ 45 1)3] £<S-g- 1W1-71 ^ 
^°14. 



Tfl^sjH, ^7fl^ #(450) o. $))ol5)(50) ^fif i?fl^ <y-(450H i#(410)°l 7^ ^hg-elJI ^-nfl^ 

* f^lsKn., f^'S ^Sfe i7|)^ #(450)5} *j^-fi-.sL(454)» -f-sfl hi#(410)<Hl i7fl^ -§-<*( 80) 

S) <yjf* *flolBj(50) SL^l «11#§H ^#(410)31 SKBK416)$1- fl]o]s|(50) X<3 ^^ofl ^7j|^-g-*!j(80)°l # 
^EflS -g-^£l£^- ^-cf. olnfl, ic#(410HH nfl#£lfe i7flS-g-^(80)Sl <#o. ^ ^ $]) o] je) ( 50 ) ofl n^ef cj- 
2.711 ^^^°1 »>^*H, w>^2l«-l-7)lfe ^#(410)^1 sm-¥-(416)o)]Ai >i7fl ^-g-^(80)o) o]ig-£)xl nvs 
^ <£o] Hfl#=M H^^sl-cl-. o)<q- ^-o) i^UlOHH i7l)^-§-^(80)^- Sl-^-S. *fl#^ 3^, ^# 

(410)4 ^#tf°d-?-(451) 4«Hr *V#3^ ^-§-¥-(30)71- HMI^jL, o) ^^^-(30)^ *J^°r ^?By-g-eIj(80)°l 

^#(410)^^1^ *&|uii^^ qsl^ ±% 0.5. ^1-^^ ejn-a- 



ol^i, i-7fl^ #(450)°fl ii#(410)^ *)^(416H1 ^?fl^-§- 0 Jj( 80)^1 #>fj-g- ^EflS -g-^£H *1M5|(50) 

S^oz)- ^S^, SlMs! °j5f9J 71(480)^ ^ol^(50)» €^i*l °J *#-®SL3. SH&a}?}^, ^7fl^ ^(450)€- i^#(4 
10)^1 §m-?-(416) ^, i7l)S-§-^!(80)ol ^o)5l(50) 3.^ ^-^--g- ^3*1 ^l^-^m^.. *H, 

^^151(50) a^Sl .SL°J ^1^-S. ^7fl^-g-°Jl(80)2)- i7fl^-g-Qfl(80) vflS. M 



^7]d\)^\, <S-(450)-°r Jn#(410)^ *Ha-?-(416)°lH ^EflS. ^-^J€ ^71) ^-g-9ij( 8 o)o) $J|o)ji|(80) a 

o]^*}*] o>c. ^Efl^. ^-ajo]^ 5}ol «>^-aj*l-cf. oH, i7H^ ^(450)^- £ 8<H1 <a^^. SLA]^ h]-<4 ^ol ( ^ 
-711^ ?K450)ol -g-3)Qj nfl ?flolal(50)7> $h>?| #31 ^?fl^ «y-(450)ol cf^l ^-^l 0 !^ *fl°lsl (50)7> c>a1 
t.Vol-^1 £fe ^^«l- 0 l^^(Step by step)^.^. «fl*l^(50)» ^D^^l M>^-aj*]-cf. a^, ^7])^ ?}-(450)-8- 
(50)1- ^7B^^ H 9<H1 cf€- °flS. Hl-<4 ^-o) 03^5. ^l^?b^^ 3.°^ ^^o] -^-g-(55)-|- ^1^*H ^ 



o]<2l- ^-o], i7fl^-g-ofl(80)ol 2t#(410)2} SVa-?-(416)^Ai ol^-sl^l ®JL ^o] 5) (50)^ iffl^ol ^-S-El^, «l|o| 
3) <aeK!7](485)fe 3)^^- ^^7)1 Eli ^?fl^ ?}-(450)£ ol-§-# ^^7)| sl^, ^^^-5.(454)1- ^1-g-SH 

?-flolBl(50)# ^7f|^5}^l ^7))^-g-<2n(80)* SL^ ii#(410)tflS. ^^cf. 



ol^:, ^7fl^ ^-(450)^ ^eio)! -^7^1 W$ ±3- ^-^^fe «K -B"^7> ^°l3Jl(50)«- ^^^-^--g-Aj 

^-^1 st-i^V ^-f, ^7}]^ <a-(450)^r ^1-^ 3 HB)H(470)3. Sl^iSH A ^#^ ^(475)»1| *1M sK 5 o)«. 
^"£1 -2-'S#^ -2-^ afl#*VJl, wfl#ol ^SEl^ cfAl ^#(410)0] i#Hl"&(490)Sl Aj-^o)| ^^eVH 

^ t!- cf-s- ^711^ <a. ( 45o)ofl ^01^^(8)^ ol^-gfl i- 7 fl^ °j-(450)<Hl tf<y^ hz^(410)o] ^7))^ °}-( 
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450)4H 0 ltEl<H ii#«l"&(490)ofl "i^lS.^ ?}-cf. zl flM*|(50)fc o^-fr^ (700)«fl Sl*il ^^c^(600) 



^1^14, -^7} ^ol5i)(50)l- ^«VA> X*! -g-^Sl-aL^ ^ ^-f, ^7fl^ #(450)* $Msl(50)l- ^?fl^ 

3*3 ^^1-^ $1Mb](50) €eHl =M ^l^Sl Hfl#$ ^ 4*1 ii#(410)o] ii#«H-(490) 

^ ^^1S>£S. g cf-g. #(450)41 ^#°1 lHrtf(B)-g- °1**| #(450)41 #<a€ 

410)^1 #(450)<HH oll^M ii#aj-t(490)<Hl ^<H*l£^- S>al, 7i]^«l)^, $flo] jf|(50)fe S.ef ol^-^ ( 50 0) 

^ *1U 1-511 °1S(530H * tM ^ 5.^-^.(600)3. ol^slji, Si^Mr^. S-Q^-gr ^S.^. 



°1W * *M^. ^41^1^(50)^1 J2.<*3!* ^?fl^-8-^(80)3}- £4^(900)* 

°l-§-SH *f*.2.3. i?B^^- ^ 5U71 nflS-ofl ^2fl $flo|2ll- nfl^S i?^^ -SL^**! i^M* nfl a.cf ^1 

3)^* ^ Sii, 9lMs](50)ofl51 ^H^ol 7^-*M f ^B))^ ^?HH ^1^=171 nfl^l a}-?- ^71 

ofl o^sfl $1) 0)3] (50)7} .2.<*slfe 51* ^ofl H <M^ =r 5ttt+. 

4^*1, A|) S -g- ^ol5)( 50 )l- ^n>cf Afl5.£- ii#(410)* A>^-s>ji, £ ii#(410)°ll ^?fl^-g-^i( 80)^1 <&<Q 

€ «fl ^-7fl^-g-^(80)ol ^##^(451)0)1 ^1 &7l nfl^-ofl o] 3S| ( 50 ) ^ -g#* 3L3*Rr>3l 8j-u} 

* <4# i^#(410)* SKHK416)7> ^^S)7l nfl-g-o]] £* ^ ^7BS -8-^(80)^1 SWf(4 

16)4H «83|3. -§-^fi ^ Ho] 3)(50) Si a^-i- -SL^l-*]* ^SRrHl JL^7f 



^#ol ^€ 5L^^1» <^l-§-*l-^ ^^-S. i?fl^*l-7l nfl^^l ^Efl ?|ols)» nfl^^s >i7||^SH i'Sl- 

^7}-^ ^121-S. ^°111- ^1 3121-71- ^- ^-Sr ^Hl^ ^-^ol ^1^5171 nflg-oll <q«. ^- 7 1 

ofl ^sfl *f|o]Bl7> iL^^fe 51* « 6 >^1^-^ °iJ7 ; SEi^ofl ^-o^ol A]-<y^ nfl ifB^-g-^o] in^^^- 

°11 ^1 ^7l m^oil ^-o. ^olBjo^ ^.<§1-^ Afls.^. S^a^ci] £^^1« ^-g-sflH SL<*^^. 4« 

ol 5.<SEl^l ^ 3121-71- sao.*l, -a^l, -g- ^o)] trf# tf^ Sl-ici-¥-7> ^^El7l nfl^-oil a 7 |^^ 

o^oi «re?4H ^Efls. -g-^^ ^ si<H ^flol^sl fi^* iL«l-« 3.47V SI 
4. 



(57) ^-?-3l 
1. 

#^1^^0.3. S-l-^iZf -gBilsH, ?l|ol5l)7> S.^ ^ «yS^£l£^ ^SC-1^7} -^^4; 

^71 ^loi^i- ^71 ^flolslsl 5.^^ ^^#^* £3*Kr -B-bi* iOT^, 
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2. 

SJMb^ i<g#^ 
^T 1 * 3. 

51-ij. ^o] 51^. Sffe 

4. 

51*)] ^o]sjo| .©.oj^ 
5. 

Aj-7] ^o1ji)5 x}%-o_5L i7fl^Hr ^#-g- Aj. 7 j ^ vflo]] Aj-71 ^ol^cHl l-^rSl-c i 

^« i^SHr i^-E+Tflt- i^-SRr Sl-fe ^-H^l 5.^1-^ 3E^«J-^. 

^t 1 * 6. 

*1 5*<M) a^ > Aj-7i ^^^^.oji o. ^^^(H 2 0), 4^r(H 2 0 2 ), «-£(HF)iL ^s]^ ^ s.^^ S>fe a]-E.^| 
^flol^sl 5L^«o^. 

^T 1 * 7. 

^1 6^<H] Si<HA^ Aj-7] ^^^-g-olj^ 2f^(H 2 0 2 ) 4% £}- *4(HF) 1% » i«"*>^ 3# ^-^-S. ^|o] 
3^ 8. 

^1 5*^1 SI<HA^ Aj-7] ^- 7fl ^ ^-7)1^ Aj-7] i-^ol #71 snojsjo} ^)E^lA^ AJ. 7 ) ^ols]^ o)) ^ o.^. i 
-7ll^5]-fe X^^CLS. effe «VH^1 *B 0 )^S] iL«S#^ i^D-^. 
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^T 1 * 9. 

4 5lM ^7} "cMlfe #7) t#ol ^"71 ^°}2\2) ^$91 ^-gr^ ^fl^SHr 3>-gr 

f^lS #5131 flM*13 ASM X^^. 

M 1 

900 
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400 




490 
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51 r £ 5 

410 
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419 
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